In patients with attention deficit hyperactivity disorder (ADHD), quantitative neuroimaging techniques have revealed abnormalities in various brain regions, including the frontal cortex, striatum, cerebellum, and occipital cortex. Nonlinear signal processing techniques such as sample entropy have been used to probe the regularity of brain magnetoencephalography signals in patients with ADHD. In the present study, we extend this technique to analyse the complex output patterns of the 4 dimensional resting state functional magnetic resonance imaging signals in adult patients with ADHD. After adjusting for the effect of age, we found whole brain entropy differences (P ¼0.002) between groups and negative correlation (r ¼ À0.45) between symptom scores and mean whole brain entropy values, indicating lower complexity in patients. In the regional analysis, patients showed reduced entropy in frontal and occipital regions bilaterally and a significant negative correlation between the symptom scores and the entropy maps at a family-wise error corrected cluster level of P o0.05 (P¼ 0.001, initial threshold). Our findings support the hypothesis of abnormal frontal-striatal-cerebellar circuits in ADHD and the suggestion that sample entropy is a useful tool in revealing abnormalities in the brain dynamics of patients with psychiatric disorders.
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Introduction
Attention deficit hyperactivity disorder (ADHD) is one of the most common mental disorders of childhood, affecting 5-10% of all children. It frequently persists into adolescence, or even adulthood (Biederman, 1998) , with a prevalence of approximately 4% (Biederman, 2005) . Its core clinical symptoms include inattention, hyperactivity and impulsivity with the attentional deficit being usually the most functionally impairing symptom in adults (Barkley, 2003) . Although the pathophysiology of ADHD remains unclear, some studies reported that the neural basis of this disorder resides mainly in anatomical and functional disturbances of frontal-striatal-cerebellar circuits (Giedd et al., 2001 ).
Many functional neuroimaging techniques have been explored to study the pathophysiology underlying ADHD. These techniques include single photon emission computed tomography (SPECT), positron emission tomography (PET) and blood oxygenation level dependent (BOLD) functional MRI (fMRI). Most SPECT and PET studies have probed the brain's resting-state to study the pathophysiology of ADHD. These studies reported abnormalities in the frontal cortex (Lee et al., 2005) , striatum (Lou et al., 1990) , anterior cingulate cortex (ACC) (Langleben, 2002) , sensorimotor cortex (SMC) (Lee et al., 2005) , occipital cortex (Schweitzer et al., 2003) and cerebellum (Lee et al., 2005) . Task specific BOLD fMRI studies of ADHD have also been implemented but the results were found to be inconsistent. Both hypofrontality (Rubia et al., 1999) and hyperfrontality (Schulz et al., 2004) have been reported. The discrepancy could be a result of different tasks, ages and comorbidity in the studies. However, even studies using very similar tasks (Schulz et al., 2004; Tamm et al., 2004) have produced divergent results. Subtle differences in tasks and patients' performance strategies between the two studies might partly account for 
